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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an electrostatic surge measure circuit 
for protecting a high frequency component such as high frequency switch 
or SAW filter from electrostatic surge, and an antenna switch module in 
which measures are taken to cope with the electrostatic surge. 
SOLUTION: The high-pass filter has a serial resonance circuit composed 
of an inductor LI connected between an input terminal PI and the ground, 



a capacitor CI connected between the input terminal PI and an output 
terminal P2, an inductor L2 connected to the output terminal P2 and a 
capacitor C2 connected between the inductor L2 and the ground. Besides, 
in the multi-band antenna switch circuit and the multi-band antenna 
switch lamination module, such a high-pass filter to cope with the 
electrostatic surge is incorporated. 
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1. This document has been translated by computer. So the translation may 
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2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 



[Claim (s)] 

[Claim 1] The high-pass filter characterized by having an input terminal 



and an output terminal and having the series resonant circuit which 
consists of the 1st inductor connected between said input terminals and 
glands, the 1st capacity connected between said input terminals and said 
output terminals, the 2nd inductor connected to said output terminal, 
and the 2nd capacity connected in this the 2nd inductor and gland. 
[Claim 2] The high-pass filter according to claim 1 characterized by 
preparing the parallel resonant circuit which consists of the 3rd 
inductor and 3rd capacity between said 2nd inductor and said output 
terminals. 

[Claim 3] The multi-band antenna switching circuit characterized by 
connecting to the input terminal of a high-pass filter according to 
claim 1 or 2 the antenna terminal of the multi-band antenna switching 
circuit which switches the signal of the frequency of plurality [ output 
terminal / said ] again to a transceiver terminal in an antenna. 
[Claim 4] The multi-band antenna switching circuit characterized by 
connecting to the output terminal of a high-pass filter according to 
claim 1 or 2 the antenna terminal of the multi-band antenna switching 
circuit which switches the signal of the frequency of plurality [ input 
terminal / said ] again to a transceiver terminal in an antenna. 
[Claim 5] The multi-band antenna switching circuit characterized by 
inserting a high-pass filter according to claim 1 or 2 between the 
receiving terminal of said switching circuit, and the SAW filter of 
reception in the multi-band antenna switching circuit which switches the 
signal of two or more frequencies to a transceiver terminal. 
[Claim 6] The multi-band antenna switch laminating module characterized 
by carrying chips, such as a switching device which builds a part of 
inductor which constitutes a high-pass filter according to claim 1 or 2 
and a multi-band antenna switching circuit according to claim 3 to 5, 
and capacity in a laminated circuit board, and constitutes said a part 
of antenna switching circuit, resistance, capacity, an inductor, and an 
SAW filter, on a laminated circuit board. 

[Claim 7] The communication device characterized by using said high-pass 
filter for electrostatic surges according to claim 1 to 5 and a multi- 
band antenna switching circuit, or a multi-band antenna switch 
laminating module according to claim 6. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cure against an 
electrostatic surge in the high frequency part of switch which deals 
with a transceiver system especially with one antenna about high 
frequency composite part, such as a high-pass filter used in high 
frequency bands, such as a microwave band, a multi-band antenna 
switching circuit, and a multi-band antenna switch laminating module. 
[0002] 

[Description of the Prior Art] In walkie-talkie communication system, 
for example, an EGSM (Extended Global System for Mobile Communications) 
method and a DCS (Digital Cellular System) method with mainly prosperous 
Europe, Although there are various systems, such as a PCS (Personal 
Communication Service) method with the prosperous U. S. and a PDC 
(Personal Digital Cellular) method adopted in Japan With the rapid 
spread of the cellular phones of these days, providing a system user 
cannot be finished, connection is difficult, or it is in the middle of a 
message, and the problem of connection cutting has arisen in the 
frequency band assigned to each system in the main big city sections of 
especially advanced nations. Then, it is advocated that he aims at the 
increment in an available frequency substantially as a user can use two 
or more systems, and he uses effectively expansion of a service area and 
the telecom infrastructure of each system further. 

[0003] When said user wants to use two or more systems, it is necessary 
to have the small lightweight pocket transmitter with which only a 
required part can communicate by two or more systems with the pocket 
transmitter corresponding to each system. In order to make available two 
or more systems by one set of a pocket transmitter in the case of the 
latter Although what is necessary is just to constitute a pocket 
transmitter using the components for every system, it sets in the 
transmitting system of a signal, for example, by the filter which passes 



the sending signal of the transmit frequencies of hope, the antenna 
which carries out close radiation of the high frequency switch which 
switches a transceiver circuit, or the transceiver signal, and the 
receiving system of a signal High frequency passive circuit elements, 
such as a filter which passes the frequency of the hope of the input 
signal which passed said high frequency switch, are needed for every 
system. For this reason, while the pocket transmitter became expensive, 
the volume and weight increased and it was unsuitable as portable. Then, 
the small lightweight RF passive circuit elements corresponding to two 
or more systems have been needed. For example, the antenna switch module 
corresponding to the triple band used for the pocket transmitter 
corresponding to three systems, the antenna switch module corresponding 
to a dual band corresponding to EGSM and DCS or EGSM, and DCS and PCS, 
is indicated by JP, 11-225088, A and JP, 2000-165288, A, the United States 
patent official report No. 5815804, etc. , respectively. 
[0004] The block diagram of the triple band antenna switch module 
corresponding to EGSM, and DCS and PCS is shown in drawing 17 as an 
example. Splitter (diplexer) Dip separates spectrally the signal of EGSM 
of a 0. 9GHz band, and the signal of DCS/PCS of a 1. 8GHz band, a switch 
SW1 switches transmission and reception of EGSM, and SW2 switches 
transmission and reception of DCS and PCS. Low pass filters LPF1 and 
LPF2 reduce the harmonics yield generated with the power amplification 
of a transmitting side. SAW filters SAW1, SAW2, and SAW3 bear the role 
which reduces the noise outside the receiving band included in an input 
signal. In this case, the PIN diode switch which used the PIN diode for 
SW1 and SW2 or GaAs An FET switch etc. is used. 

[0005] Radio-frequency head articles, such as a PIN diode used by the 
above-mentioned antenna switch module, GaAs FET, and an SAW filter, were 
weak in the electrostatic surge, and especially in the case of the 
cellular phone, when the electrostatic surge from the body was inputted 
into an antenna, the problem that the above-mentioned radio-frequency 
head article was destroyed had them. 

[0006] Moreover, although destruction did not result, it was important 
for the antenna switch module to destroy the circuit connected to the 
latter part of antenna switch modules, such as power amplification 
connected to a transmitting terminal and low noise amplifier connected 
to a receiving terminal, and to take a cure in an electrostatic surge. 
[0007] JP, 2001-44883, A and JP, 2001-186047, A are mentioned as a 
conventional technique concerning the cure against an electrostatic 
surge. The cure against an electrostatic surge indicated by drawing 14 
at JP, 2001-44883, A is shown. This example inserted the inductors LI, L2, 



and L3 and capacitors CI, C2, and C3 which were connected to each signal 
line of the antenna terminal ANT, the transmitting terminal Tx, and the 
receiving terminal Rx in the gland (part surrounded by the dotted line). 
However, in this thing, as a cure against an electrostatic surge, since 
an inductor and capacity were needed for each of an antenna terminal, a 
transmitting terminal, and a receiving terminal, it had also become the 
cause of degradation of an insertion loss not to mention becoming the 
hindrance of a miniaturization and low-cost-izing. 
[0008] Next, the cure against an electrostatic surge indicated by 
drawing 15 at JP, 2001-186047, A is shown. This thing inserted the 
inductor L3 connected to the splitter Dipl by the side of a low 
frequency band between two splitters in the gland (part surrounded by 
the inside dotted line). That is, as a cure against an electrostatic 
surge, although the inductor was added to some splitters, as shown in 
drawing 11 mentioned later in fact, the magnitude of attenuation near 
300MHz was inadequate for only 5dB or less and few things being obtained, 
but coping with an electrostatic surge. 

[0009] Furthermore, as shown in drawing 16 , in the case of the circuit 
which switches the transceiver signal of two or more frequencies 
directly with a GaAs FET switch, it is necessary to take in an 
electrostatic surge cure circuit between an antenna and a GaAs switch 
but, without using a splitter, and in order to protect a GaAs switch 
from an electrostatic surge, it is necessary to set the inductor which 
falls to a gland as 5 or less nHs. However, when the inductor of 5 or 
less nHs is connected to the antenna top, it becomes difficult to take 
adjustment in the broadband to a 900MHz band - 1. 8GHz band. Therefore, 
the conventional electrostatic surge cure circuit was not able to be 
used for the antenna top. 

[0010] Moreover, although a varistor and zener diode could be used also 
as electrostatic surge cure components, since degradation of an 
insertion loss would not be avoided if it is used by those with the need 
of taking a large capacity between terminals in this case, and the 
signal line, it was not able to be used as a cure against an 
electrostatic surge in a high frequency circuit equipped with a high 
frequency switch. 

[0011] While this invention solves the problem in the conventional 
technique mentioned above and being able to take adjustment from the 
above thing in a broadband, it aims at providing with a communication 
device the multi-band antenna switching circuit and multi-band antenna 
switch laminating module list which used the high-pass filter for the 
cure against an electrostatic surge and this which enabled use at the 



antenna top. 
[0012] 

[Means for Solving the Problem] This inventions are the high-pass filter 
which has an input terminal and an output terminal and has the series 
resonant circuit which consists of the 1st inductor connected between 
said input terminals and glands, the 1st capacity connected between said 
input terminals and said output terminals, the 2nd inductor connected to 
said output terminal, and the 2nd capacity connected in this the 2nd 
inductor and gland, especially a high-pass filter for the cure against 
an electrostatic surge. Moreover, the parallel resonant circuit which 
consists of the 3rd inductor and 3rd capacity may be prepared between 
said 2nd inductor and said output terminals here. 
[0013] This invention is a multi-band antenna switching circuit 
characterized by connecting to the input terminal of a high-pass filter 
according to claim 1 or 2 the antenna terminal of the multi-band antenna 
switching circuit which switches the signal of the frequency of 
plurality [ output terminal / said ] again to a transceiver terminal in 
an antenna. 

[0014] This invention is a multi-band antenna switching circuit 
characterized by connecting to the output terminal of a high-pass filter 
according to claim 1 or 2 the antenna terminal of the multi-band antenna 
switching circuit which switches the signal of the frequency of 
plurality [ input terminal / said ] again to a transceiver terminal in 
an antenna. 

[0015] Moreover, this invention is a multi-band antenna switching 
circuit characterized by inserting a high-pass filter according to claim 
1 or 2 between the receiving terminal of said switching circuit, and the 
SAW filter of reception in the multi-band antenna switching circuit 
which switches the signal of two or more frequencies to a transceiver 
terminal. 

[0016] This invention is a multi-band antenna switch laminating module 
characterized by carrying chips, such as a switching device which builds 
a part of inductor which constitutes a high-pass filter according to 
claim 1 or 2 and a multi-band antenna switching circuit according to 
claim 3 to 5, and capacity in a laminated circuit board, and constitutes 
said a part of antenna switching circuit, resistance, capacity, an 
inductor, and an SAW filter, on a laminated circuit board. 
[0017] Moreover, this invention is the communication device which used 
said high-pass filter for electrostatic surges according to claim 1 to 5 
and the multi-band antenna switching circuit, or the multi-band antenna 
switch laminating module according to claim 6. 



[0018] 

[Embodiment of the Invention] Hereafter, the high-pass filter for the 
cure against an electrostatic surge concerning this invention and the 
operation gestalt of the multi-band antenna switching circuit which used 
this are explained with reference to a drawing. 

(Example 1) Drawing 1 is one example of the high-pass filter circuit for 
the cure against an electrostatic surge concerning this invention. In 
drawing 1 , an inductor LI is connected between an input terminal PI and 
a gland, capacity CI is inserted between an input terminal PI and an 
output terminal P2, and the series resonant circuit which consists of an 
inductor L2 and capacity C2 is connected between the output terminal P2 
and the gland. In this case, by choosing the value of LI and CI suitably, 
an electrostatic surge is missed to a gland and a high-pass filter which 
transmits a RF signal by low loss is constituted. 50 or less nHs and CI 
have [ LI ] desirable lOpF or less here. Moreover, the series resonant 
circuit which consists of L2 and C2 sets up the value of L and C so that 
it may be set up while the resonance frequency is 100MHz - 500MHz. In 
this case, lOpF or more and L2 have [ C2 ] 50 or less desirable nHs. The 
electrostatic surge in said resonance frequency band which poses a 
problem by the electrostatic discharge by this can be absorbed to a 
gland, and the cure against an electrostatic surge can be performed more 
efficiently. 

[0019] The case where the destruction by the electrostatic surge which 
may happen with an actual personal digital assistant contacts the 
antenna of a personal digital assistant where the body is charged is 
assumed. Generally Human Body Model is used as an approach of 
reproducing this situation experimentally. It replaces in an equal 
circuit as specifically shows the electrification situation of the body 
to drawing 6 , and the equipment with which the charge charged by 
capacity C discharges in an examined object through Resistance R is used. 
[0020] If the discharge surge wave at the time of considering Human Body 
Model as the capacity of C= 150pF and R= 330 ohms of resistance becomes 
like drawing 7 , the Fourier transform of this wave is carried out and 
it asks for the frequency component of a discharge surge wave, a 
spectrum like drawing 8 will be obtained, this frequency spectrum — the 
surge wave from the body — the frequency component to DC-300MHz — 
dominant — as electrostatic surge cure components — up to DC-300MHz — 
removable — in addition — and it can presume that the high-pass filter 
which can transmit a RF signal by low loss is ideal. 
[0021] Then, the damping property to DC~2GHz was measured about the 
electrostatic surge cure circuit of the conventional technique shown in 



drawing 9 (JP, 2001-186047, A) and drawing 10 (JP, 2001-44883, A) , and the 
electrostatic surge cure circuit of this invention shown in drawing 1 . 
A damping property is shown in drawing 11 and a reflection property is 
shown in drawing 12 , respectively. As a property comparison, supposing 
the 900MHz band and 1800MHz band which are shown by ** mark in drawing, 
the signal to pass was set up so that reflection property V. S. W. R in 
each band might become 1. 5 or less, as shown in drawing 1212 . To the 
magnitude of attenuation in the frequency band 300MHz or less which 
poses a problem from the damping property of drawing 11 by the 
electrostatic discharge being 5dB or less in the electrostatic surge 
cure circuit of the conventional technique ( drawing 9 , drawing 10 ), 
in the electrostatic surge cure circuit ( drawing 1 ) of this invention, 
it is 30dB or more, and the electrostatic surge cure circuit of this 
invention has secured the a little more than 25dB magnitude of 
attenuation. That is, as compared with the conventional technique, the 
25dB (17 or more times) electrostatic surge removal effectiveness is 
acquired to electrostatic surge voltage. 

[0022] (Example 2) Next, drawing 2 is other examples of the high-pass 
filter circuit for the cure against an electrostatic surge concerning 
this invention. Although the role of inductors LI and L2 and capacity CI 
and C2 is the same as what was shown in the example 1 in drawing 2 , it 
differs from an example 1 in that the parallel resonant circuit which 
consists of capacity C3 and an inductor L3 is inserted between capacity 
CI and an output terminal P2. By setting up so that it may have an 
attenuation pole in one N times the frequency of a sending signal, this 
parallel resonant circuit serves to remove the higher-harmonic noise 
signal sent from an antenna. Moreover, by adjusting the value of C3 and 
L3, adjustment of adjustment of the electrostatic whole surge circuit is 
attained, and it is more effective. 

[0023] (Example 3) Drawing 3 is the block diagram showing one example of 
the triple band antenna switching circuit using the high-pass filter for 
the cure against an electrostatic surge concerning this invention. In 
this case, Splitter Dip bears the role which carries out spectral 
separation composition of the signal of an EGSM band (880 - 960 MHz), 
and the signal of a DCS/PCS band (DCS : 1710-1880MHz, PCS : 1850-1990MHz) . 
Moreover, a switching circuit SW1 uses a switch of an EGSM sending 
signal and an input signal, SW2 uses SP3T (Single Pole 3 Throw) switch, 
and a switch of a DCS/PCS sending signal, a DCS input signal, and a PCS 
input signal is performed, respectively. A low pass filter LPF 1 is EGSM. 
Bearing the role which decreases the Nth harmonics contained in the 
sending signal inputted from TX terminal, LPF2 is DCS/PCS. The role 



which decreases the Nth harmonics contained in the sending signal 
inputted from TX terminal is borne. SAW filters SAW1, SAW2, and SAW3 
bear the role which removes the noise outside the receiving band 
included in an EGSM input signal, a DCS input signal, and a PCS input 
signal, respectively. 

[0024] In drawing 3 , the electrostatic surge cure circuit of this 
invention is inserted between the antenna terminal ANT and Splitter Dip, 
and bears the role which absorbs to a gland the electrostatic surge 
inputted from the antenna terminal ANT. Therefore, the DIP diode switch 
which constitutes a switching circuit by the electrostatic surge cure 
circuit of this invention or GaAs Circuits, such as an FET switch, an 
SAW filter of reception, power amplification connected to a transmitting 
terminal, and low noise amplifier connected to a receiving terminal, can 
be protected from an electrostatic surge. 

[0025] Moreover, the inductor L3 shown within the dotted-line limit and 
the parallel resonant circuit which consists of capacitors C3 are shown 
as a circuit which can be added as an option (the same is said of the 
following examples). It is an attenuation pole when this parallel 
resonant circuit is prepared DCS/PCS Since coincidence can be made to 
decrease transmission (3520MHz - 3660MHz) 4 times the frequency of EGSM 
by adjusting to one (3420MHz - 3820MHz) twice the frequency of Tx, 
coincidence can be made to decrease 2 double magnitude of attenuation of 
DCS/PCS transmission, and the 4 time magnitude of attenuation of EGSM 
transmission. Moreover, since parallel resonant circuits L3 and C3 also 
have the function as a matching circuit, they are useful as an object 
for matching adjustment of the whole antenna switch. 
[0026] (Example 4) Drawing 4 is the block diagram which inserted the 
high-pass filter for the cure against an electrostatic surge concerning 
this invention between Antenna ANT and the GaAs FET switch and in which 
showing one example of a triple band antenna switching circuit. In this 
case, SP5T (Single Pole 5 Throw) switch switches an EGSM sending signal, 
an EGSM input signal, a DCS/PCS sending signal, a DCS input signal, and 
a PCS input signal to a predetermined terminal among the signals 
outputted and inputted from the antenna terminal. A low pass filter LPF 
1 is EGSM. Bearing the role which decreases the Nth harmonics contained 
in the sending signal inputted from TX terminal, LPF2 is DCS/PCS. The 
role which decreases the Nth harmonics contained in the sending signal 
inputted from TX terminal is borne. SAW filters SAW1, SAW2, and SAW3 
bear the role which removes the noise outside the receiving band 
included in an EGSM input signal, a DCS input signal, and a PCS input 
signal, respectively. 



[0027] In drawing 4 , the electrostatic surge cure circuit of this 
invention is inserted between an antenna terminal and SP5 T switch, and 
absorbs to a gland the electrostatic surge inputted from the antenna. 
Therefore, by the electrostatic surge cure circuit of this invention, 
circuits, such as SP5 T switch, an SAW filter of reception, power 
amplification connected to a transmitting terminal, and low noise 
amplifier connected to a receiving terminal, can be protected from an 
electrostatic surge. 

[0028] (Example 5) Drawing 5 is one example of the triple band antenna 
switching circuit using the high-pass filter for the cure against an 
electrostatic surge concerning this invention. In this case, SP3 T 
switch switches an EGSM sending signal and a DCS input signal to a 
splitter Dipl among the signals outputted and inputted from the antenna 
terminal, switches a DCS/PCS sending signal and an EGSM input signal to 
a splitter Dip2, and switches to SAW of PCS reception of a PCS input 
signal, respectively. Bearing the role which decreases the Nth harmonics 
contained in the sending signal inputted into a low pass filter LPF 1 
from an EGSMTX terminal, LPF2 bears the role which decreases the Nth 
harmonics contained in the sending signal inputted from a DCS/PCS TX 
terminal. SAW filters SAW1, SAW2, and SAW3 bear the role which removes 
the noise outside the receiving band included in an EGSM input signal, a 
DCS input signal, and a PCS input signal, respectively. A splitter Dipl 
is connected to LPF1 and SAW2, and a splitter Dip2 is connected to LPF2 
and SAW1. 

[0029] In drawing 5 , the electrostatic surge cure circuit of this 
invention is inserted between the antenna terminal ANT and SP3 T switch, 
and absorbs to a gland the electrostatic surge inputted from the antenna. 
Therefore, by the electrostatic surge cure circuit of this invention, 
circuits, such as SP3 T switch, an SAW filter of reception, power 
amplification connected to a transmitting terminal, and low noise 
amplifier connected to a receiving terminal, can be protected from an 
electrostatic surge. Moreover, since SP3 T switch used by this example 
has the circuit scale more nearly small-scale than SP5T, it has the 
description that a miniaturization and low-cost-izing are more possible 
than the high frequency antenna switch module using SP5 T switch shown 
in the example 4. 

[0030] (example 6 ) a part of configuration inductor and capacity can 
build the high-pass filter and antenna switching circuit for the cure 
against an electrostatic surge in this invention in a dielectric 
laminated circuit board , and small and cheap multi-band antenna switch 
laminating module composite part be obtain by carry chips , such as a 



part of capacity which constitute an another side electrostatic surge 
cure circuit , an inductor , the PIN diode switch component used as a 
switching circuit and a GaAs FET switching device , resistance , 
capacity , and a choke coil , on said dielectric laminated circuit 
board . 

[0031] For example, the perspective view of the composite part which 
really constituted the antenna switching circuit module shown with the 
block diagram of drawing 5 from a layered product was shown in drawing 
13 . Although not illustrated, the inductor and capacity which 
constitute diplexers Dipl and Dip2, low pass filters LPF1 and LPF2, and 
the high-pass filter circuit for an electrostatic surge cure are divided 
into two or more layers by the interior of a layered product, are 
printed, and are formed in it, and miniaturization lightweight-ization 
is attained. On the other hand, on a layered product 1, it is SP3T. GaAs 
The FET switch 2, SAW filter 3, the chip inductor 4, and the chip 
capacitor 5 are carried, respectively. 

[0032] Moreover, in this example, the laminated circuit board uses the 
ceramic dielectric material (LTCC) in which low-temperature baking of 
950 degrees C or less is possible, and the ceramic green sheet before 
baking used that whose sheet thickness is 40-200 micrometers so that it 
might be easy to form the transmission line and capacity. After carrying 
out two or more laminatings of this ceramic green sheet, cutting into 
the piece of an individual and printing a side-face electrode, the 
layered product of antenna switch laminating module composite part is 
obtained by calcinating at 950 degrees C. Furthermore, by mounting an 
SP3T GaAs FET switch, a chip inductor, and a chip capacitor on the 
obtained layered product, it is small and the antenna switch laminating 
module composite part with which the measures against an electrostatic 
surge were taken is obtained. 

[0033] (Other examples) Although the case where an electrostatic surge 
cure circuit is connected to the antenna top is assumed in the above 
example, it is possible for the electrostatic surge cure circuit of this 
invention to have the description referred to as to be able to take 
adjustment by the wide band enough to 900MHz - 2GHz, and to insert not 
only in the antenna top but in two or more locations. For example, if 
shown taking the case of the block diagram of drawing 17 , it can 
prepare in the location which combined these [ between **SW2between 
**SW2-SAW(s)2 between **SWlbetween **Dip-SW2 between **Dip-SWl-LPFl 
**SW2between between **SWl-SAW(s) 1-LPF2-SAW3, and ] **s - **. 
[0034] Moreover, although the above example described the multi-band 
antenna switching circuit corresponding to EGSM, and DCS and PCS Besides 



this, a W-CDMA band (1920MHz - 2170MHz), PDC800 band (810-960MHz) , DAMPS 
(824-849MHz) , A GPS band (1575. 42MHz), a PHS band (1895-1920MHz) , 
Effectiveness with the same said of cases, such as a Bluetooth band 
(2400-2484MHz) , and CDMA2000 spread is expected to be in the U.S., TD- 
SCDMA spread is expected to be in China, is expectable. Therefore, 
according to this invention, the antenna switching circuit of multimode 
multi-bands, such as a dual band and 3 band which controlled the amount 
of harmonic generations, four bands, and five bands, is obtained, and 
these functions can be collected in a layered product. And communication 
equipment, such as a cellular phone using such a layered product module, 
is small, and low-power-ization of it is attained. 
[0035] 

[Effect of the Invention] By using the electrostatic surge cure circuit 
of this invention, the electrostatic surge from an antenna terminal is 
missed to a gland, and an electrostatic surge is absorbed to a wide 
range frequency band, and the cure against an electrostatic discharge 
can be done more completely. And it becomes possible to protect circuits, 
such as a DIP diode switch which constitutes a multi-band antenna 
switching circuit or a GaAs FET switch, an SAW filter of reception, 
power amplification connected to a transmitting terminal, and low noise 
amplifier connected to a receiving terminal, from an electrostatic surge, 
and the RF electronic parts of these latter parts are not destroyed. In 
order to build the transmission line of a splitter and a switching 
circuit, and a part of capacity in a laminated circuit board furthermore 
and to unify, wiring with a splitter and a switching circuit is also 
formed in the front face or the interior of a laminated circuit board, 
and loss by wiring is reduced, and the adjustment adjustment between 
both becomes easy. On the other hand, since chips, such as a switching 
device, resistance, capacity, and an inductor, are carried on a 
laminated circuit board, the small and highly efficient antenna switch 
laminating module composite part which carried out the built-in 
unification of the electrostatic surge cure circuit is obtained. 
Moreover, the communication device using these multi-band antenna 
switching circuits or multi-band antenna switch laminating module 
composite part serves as a miniaturization and low-power specification 
of equipment. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of the high-pass filter 
for the cure against an electrostatic surge of this invention. 
[Drawing 2] It is drawing showing other examples of the high-pass filter 
for the cure against an electrostatic surge of this invention. 
[Drawing 3] It is the block diagram showing one example of the multi- 
band antenna switching circuit of this invention. 

[Drawing 4] It is the block diagram showing other examples of the multi- 
band antenna switching circuit of this invention. 
[Drawing 5] It is the block diagram showing the example of further 
others of the multi-band antenna switching circuit of this invention. 
[Drawing 6] It is the representative circuit schematic of the Human Body 
Model testing machine reproducing an electrostatic surge. 
[Drawing 7] It is drawing showing an electrostatic surge voltage wave. 
[Drawing 8] It is drawing showing the frequency spectrum of an 
electrostatic surge wave. 

[Drawing 9] It is drawing showing an example of the conventional 
electrostatic surge cure circuit. 

[Drawing 10] It is drawing showing other examples of the conventional 
electrostatic surge cure circuit. 

[Drawing 11] It is drawing showing the damping property of the 
conventional electrostatic surge cure circuit and the electrostatic 
surge cure circuit of this invention. 

[Drawing 12] It is drawing showing the reflection property of the 
conventional electrostatic surge cure circuit and the electrostatic 
surge cure circuit of this invention. 

[Drawing 13] It is the perspective view of the multi-band antenna switch 
laminating module composite part which contained the electrostatic surge 
cure circuit of this invention. 

[Drawing 14] It is the representative circuit schematic of the PIN diode 
switch which contained the electrostatic surge cure circuit by the 



conventional technique. 

[Drawing 15] It is the representative circuit schematic of the antenna 
switching circuit module which contained the electrostatic surge cure 
circuit by the conventional technique. 

[Drawing 16] It is an example of the block diagram of the triple band 

antenna switching circuit by the conventional technique. 

[Drawing 17] They are other examples of the block diagram of the triple 

band antenna switching circuit by the conventional technique. 

[Description of Notations] 

ANT: Antenna terminal 

PI: Input terminal 

P2: Output terminal 

TX, TX1, TX2: Transmitting terminal 

RX, RX1, RX2: Receiving terminal 

VC, VC1, VC2: Control power supply terminal 

Vs: The power source for electrostatic surge voltage impression 
Dip, Dipl, Dip2: Diplexer 
LPF1, LPF2 : Low pass filter 
SW, SW1, SW2: Switching circuit 
SAW, SAW1, SAW2, SAW3 : SAW filter 

L, L1-L9: The transmission line, an inductor, or a choke coil 

C, Cl-Cll: Capacity 

D, D1-D4: PIN diode 

R, Rl, R2: Resistance 
1: Laminating dielectric 
2: SP3T GaAs FET switch 
3: SAW filter 
4: Chip inductor 
5: Chip capacitor 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[00 0 6] ifz. 7/"rtx^fyftyA-;Hi:l« 

[0007] ffim&-i;ttmz\&&mmmb lt . m 

PJ2 0 0 1-44 &&3^&m&kxFmm2. 0 0 1-1 

8 6 0 4 7qr$M&Wft>tLh .014 t3tfffl2 0 0 1 

- 4 4 s 8 3^&mizm^titziim-y-- ; JttM$:^ 

yfffLl, 12. I3k3y'r>^— Cl, C2, C3£ffAL 
1zh<DX°fo~>tz (£M~zmi.titzmft) . LA»U ^co 

[00 08] Ell 5t^M2 0 0 1-186 04 

m&m^zm^titzmm^-^nm^^. zcohco 
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L7c; b £Wfikb-f&~?f^-><y vry^r-rxA v+m 

[0015] *fc*«HJitt, SJRiOJf «3R^)^SrSSS 

7 * ? * a t <r t & mm b -t h v r y 
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-X y i }V?mfm ^TB 3 — 5 t;|2tt£0V/kiJVS> K T> 

iXfiSAW? 4 fr?%:Z<7)*>y y°Mff a £ mm£ffi.±i,zm 
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nm^i? j-—)vx°h%> , 

[0017] 4fc*ISBa(i, mrlSlf*iI 1 ~5covvftL 
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A"yK7yft7-i -y ^WM^ y"a-Mfflv ^cfflfl^ 
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> W > y )l? 0ff-&<7)— mHWTZ'fo h o El 1 fcfc v ->T 

^Ll(iA7J«^Plfc fc ^Palfcifiii;* 

a. ^KcmATlS^PlfcftTJS^fc^fcffA? 

Liiicifioffl^jtuMfK-rs ; fc £.£r>xmr^i?itr 
? y Y^m? l . nmmmim9JkTmm-t& «t a & 

A^f;U7^^^'K§^„ iiTLltdBOnHETF* 
CliilOpFJilT^'a^ ifc. L2fiil^C23&*<»5Sr*a: 
?OSlSlHlSS(i , ^^iiJII&^nOOMHz— SOOMHzCOl^fc 

tS5e§4i£J:dfcL, wsflteite*-*. <r<7>*&£-C2«:io 

pFlil±, L2«50nH£rF3Wa4 U\ £*UC«t 9I«W« 

[0019] n^^s*Tje.r 0 3 &ff«^-^fc 

'f'&Tfififc LTHuman Body Model j&MRWfcfflV 
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^, iSftffi^fcffiM§n^^°v-ry7\ semsfrFteS 

a - j -i XT y T=5r t'co @^Sr h 
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flft-f\ DCS/PCSMftffi^\ DCSgfHl-f\ fcilA'PCSS 
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Ufcj^^T^WBO»«ir-^!«j|SllFIStc«t 0. SP5TX 
[0028] ( HJtfll 5)05 (±*«*(C3&»s&»4#«^ 

EGSM3*fifi^- s DCSgSfi-^tiMftSgDipl^flJOtfti, D 
CS/PCSiiflfi-^. EGSM»IM**4Hft#Dip2'VlH 0 #1 
i. . PCSSftfl^-SrPCSSft^SAW^^fL^-'a-fffl Dj^X-S: 
fi 1 ^ o— J^xy 4/I^LPFl^{;±EGSMTXS^£>A7j$ 

lpf2«dcs/pcs im=Tfrt>?<?i^tiz>mmmmz 

'kttihNiXmm^Mimmt^kWmS.d . saw:? ^ 

^SAWl. SAW2. SAW3Si:^tl<F;ft.EGSMSffff-§\ DCS^fl 

*-t«6MW*ffl'5 . 4MaNBN)ipU4LPFlti ±t/SAW2t!fi«i! 
$*U ^HDip2(i:LPF2i5itXSAWl^ffi^§fL§ . 

[ o o 2 9 ] ei 5 iz&^x, i&tmwtomv—iSf&m 

tfc^oT^IIWwB^lf-^WaillBtiO, SP 
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*. — 7S7 1 0>±£liSP3T GaAs FETX-f -/f- 

2, SAW7-f^3, f 7 y^^4, f -/7a 
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TeoflKlJMafc&^Tt&Sr-fe 5 5 >y ^ iWflff (ltcc) 
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y h ^aifeffiii L . f@^t-^ -y h Lffiitft WJ 
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K^7yft7^ y^H»3W»6tL, itl^iill 

xi&mwmtnttfmz h^h. 
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